Highly efficient transfection system for functional gene analysis in adult amphibian lens regeneration.
The analysis of newt lens regeneration has been an important subject in developmental biology. Recently, it has been reported that the genes involved in the normal eye development are also expressed in the regenerative process of lens regeneration in the adult newt. However, functional analysis of these genes has not been possible, because there is no system to introduce genes efficiently into the cells involved in the regeneration. In the present study, lipofection was used as the method for gene transfer in cultured pigmented iris cells that can transdifferentiate into lens cells in newt lens regeneration. Positive expression of a reporter gene was obtained in more than 70% of cells. In addition, the aggregate derived from gene-transfected cells maintained its expression at a high level for a long time within the host tissue. To verify the effectiveness of this model system with a reporter gene in lens regeneration, Pax6, which is suggested to be involved in normal eye development and lens regeneration, was transfected. Ectopic expression of lens-specific crystallins was obtained in cells that show no such activity in normal lens regeneration. These results made it possible for the first time to analyze the molecular mechanism of lens regeneration in the adult newt.